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(54) Window with resistance heating element

(57) The present invention relates to an electrically
heated window intended to be fitted with an imaging de-
vice which views an object to be imaged through a view-
ing area of the window. The viewing area of the window
comprises a first and a second edge and an upper and
a lower edge. The window comprises a resistance heat-

ing element comprising a first and a second electrical
connection means for connection to an electrical supply,
and at least one conducting wire extending between the
first and second electrical connection means. The at least
one conducting wire extends across the viewing area a
plurality of times along an arc shaped path, the arc
shaped path being equal or less than a half wavelength.
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Description

TECHNICAL FIELD

[0001] The present invention relates to an electrically heated window with a resistance heating element, more specif-
ically the present invention relates to a window with a resistance heating element which is arranged to be in working
cooperation with an imaging device such as a camera.

BACKGROUND OF THE INVENTION

[0002] As road safety bodies, government agencies, vehicle manufacturers and other interested parties strive to
increase road safety, despite increasing congestion and the proliferation of potential distractions to drivers, one approach
adopted is to provide technical aids to drivers to assist them to drive safely. For example, one such aid may monitor a
vehicle’s course relative to the road ahead, and alert the driver when deviations occur. Alternatively, it is possible to
monitor the separation between one vehicle and the next, and alert the driver when the separation drops below a desired
value. In more advanced systems, it is possible to arrange for the vehicle to take remedial action automatically. A further
possibility is to provide assistance to the driver in conditions of poor visibility due to adverse weather or low light levels,
e.g. in fog or at night. It is also desirable to assist the driver to manoeuvre the vehicle without incident by using cameras
to augment the driver’s vision in areas where it is difficult for the driver to see, e.g. immediately around the vehicle below
the level of the windows, especially to the sides or rear of the vehicle.
[0003] All such systems rely on some type of imaging device, for example a camera, to view or monitor the vehicle’s
surroundings, be it the road itself, other vehicles, etc. It is self-evident that the functioning of such systems will be
adversely affected if the image formed by the device is impaired in some way. Accordingly, one prerequisite is for the
imaging device to have a clear view, free of condensation, frost, ice, moisture or snow on the window, regardless of
weather conditions.
[0004] In the patent publication of EP 1,605, 729 A2 is a double glassed window described. The double glassed
window may be used in a vehicle such as a car. The document further describes the use of an imaging device. To
prevent the imaging of the imaging device form being obstructed by ice or moisture arranged on the double glassed
window, the double glassed window is arranged with a conducting heating element laminated between the double glasses
of the window. The conducting element can be thin tungsten wires which are typically 15-50Pm thick and arranged
1.8-3.0 mm apart. The tungsten wires can be arranged along a path which may be crimped. However crimped wires or
wires with a meander form have been found to glare, i.e. to provide multiple points of unwanted reflections, when taking
images with the imaging device especially during sunny weather. Hence these forms provide drawbacks for sensitive
imaging devices. This problem becomes readily apparent when such imaging devices are arranged to processing units
such as computers, which are to read and analyze the captured image(s).
[0005] The described wires may further be arranged in a boustrophedon manner. However for sensitive imaging
devices and the connected analysis devices, these kinds of patterns can cause interference with the readings of the
imaging device and the interpretation of the captured image(s), for instance when imaging specific parameters such as
the centre line of the road or the horizon. It therefore remains to provide a solution which provides both a reduced
tendency to glare and which minimizes the risk of interference with sensitive imaging devices and its analyzing equipment.

SUMMARY OF THE INVENTION

[0006] One object of the present invention is to reduce the interference of the heating element with the imaging of the
imaging device. Another object of the present invention is to reduce the amount of glare points from the heating element
which could interfere with the imaging of the imaging device. These objects are at least partly solved by an electrically
heated window according to the present invention. A window according to the present invention comprises a first and a
second side, equivalent with an interior and an exterior side after assembly with a vehicle. The window is intended to
be fitted with an imaging device which views an object to be imaged through a viewing area of the window. The viewing
area of the window comprises a first and a second edge, and an upper and a lower edge. The window further comprises
a resistance heating element comprising a first and a second electrical connection means for connection to an electrical
supply, and at least one conducting wire extending between the first and second electrical connection means. The at
least one conducting wire extends across the viewing area a plurality of times along an arc shaped path wherein the arc
shaped path being equal or less than a half wavelength. The present invention provides for a window which can heat
an area to remove moisture or ice to provide a clear view for the imaging device. The window further provides a resistance
heating element which reduces the risk of unwanted interaction with the imaging device and/or the connected analyzing
equipment such as a processing unit, e.g. a computer.
[0007] The arc shaped path can comprise a form with a radius between 20-200 mm, preferably 30-150 mm, even
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more preferably 30-125 mm, most preferred 35-100 mm. these intervals have been found to provide the minimum of
interaction between measure parameters and at the same time provide a minimum of glare points which can disturb the
reading of the imaging or any subsequent analysis thereof. It has further been found that an advantageous pattern to
both heat and to fulfil the above mentioned advantages can be achieved if at least 2 of 3 of the radiuses are different
with respect to each other. The electrically heated window according to the present invention can further be distinguished
by that the arc shaped path comprises a subsequently equal or increasing radius towards the lower edge of the viewing
area. For viewing areas which exhibit a pyramidal, cone or funnel like shape, this configuration has been found to be
extra advantageous.
[0008] In a more specific embodiment of the present invention, the electrically heated window and a first arc shaped
path closest to the upper edge of the viewing area comprises a first radius R1, and a subsequent second arc shaped
path comprises a second radius R2. The subsequent following arc shaped paths wherein at least; a third arc shaped
path comprises a third radius R3, a forth arc shaped path comprises a forth radius R4, and in that only the first radius
and the second radius, R1 and R2 are substantially equal. Optionally a fifth arc shaped path with a fifth radius R5 and
a sixth arc shaped path with a sixth radius R6 may be present. In one embodiment of the present invention the conducting
wire crosses the viewing area between 4-20 times. Although 4-10 times has been found to be preferred.
[0009] The above mentioned arc shaped paths can be said to comprise a base B and a point P. Although the base
and the point are fictional, they serve as a descriptive identification to illustrate the direction of the curvature of the arc
shaped path. In this sense the point P faces towards the lower edge of the viewing area and the base B faces towards
the upper edge of the viewing area. It should be noted that, something defined as extending towards the upper edge of
the viewing area also extends towards the upper edge of the window, following below of the definition of upper and
lower. In an embodiment of the present invention the point P faces towards the upper edge of the viewing area and the
base B faces towards the lower edge of the viewing area. It is further within the boundaries of the present invention that
the point P faces towards the first edge of the viewing area and the base B faces towards the second edge of the viewing
area or alternatively that the point P faces towards the second edge of the viewing area and the base B faces towards
the first edge of the viewing area. Combinations of the above and mixtures of the above are also possible, e.g. a spiral
pattern is a combination of arc shaped paths with points pointing both towards the upper and lower edge of the viewing
area, although such pattern may be somewhat less preferred. That part of the wire which ends in the centre of the spiral
pattern is thereafter preferably directed along an arc shaped path out from the spiral pattern and is isolated from the
remaining conducting wire to prevent short circuiting of the system. It remains important however that no vertical or
horizontal straight lines are present as such have been found to interfere with the imaging device and analyse of the
captured data (e.g. pictures).
[0010] The conducting wire is preferably arranged on the first side of the window. After the window has been assembled
with a vehicle, the first side corresponds to the interior side of the window. In practise the first side is usually the concave
side of the window and the second side is usually the convex and exterior side of the window after assembly.
[0011] To provide an absolute minimum of interference from the conducting wire, the arc shaped path preferably
extends between, and past, the first and second edge of the viewing area. In this embodiment, no vertical lines of
conducting wire are arranged within the viewing area. The viewing area can comprise a virtual vertical centre line wherein
the arc shaped paths are arranged symmetrically with respect the vertical centre line.
Optionally the conducting wire is 0.1-0.5 mm thick, preferably between 0.2-0.4 mm thick within the viewing area.
[0012] The window according to the present invention may further be equipped with at least a second resistance
heating element. The present invention further relates to a vehicle comprising an electrically heated window according
to the present invention and an imaging device, optionally the imaging device is arranged with a glare protection device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] The present invention will be described in greater detail with reference to the accompanying figures, wherein;

Figure 1 shows a schematic overview of an electrically heated window used in a vehicle;
Figure 2 shows a schematic overview of an electrically heated window;
Figure 3 shows parts of a window according to the present invention arranged with an imaging device with a view
as seen straight into the imaging device;
Figure 4 shows the embodiment of the present invention shown in figure 2 with a view in perspective;
Figure 5 shows a pattern of conducting wire of a window according to one embodiment of the present invention.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

[0014] Figure 1 shows an electrically heated window 1 according to the present invention assembled in a vehicle. An
imaging device 10 is arranged to the window and partly to the inner ceiling of the vehicle.
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[0015] Figure 2 shows a schematic view of the electrically heated window 1 (hereafter referred to as the window)
intended to be fitted with the imaging device 10 such as a CCD (charge coupled device) or a CMOS (complementary
metal oxide semiconductor) image sensor camera. The shown window 1 is more specifically a front windshield for a
vehicle.
[0016] The imaging device 10 can be connected to processing unit such as a computer (not shown). During use, the
imaging device captures images of e.g. the road. The processing unit thereafter analyses the images and identifies
wanted or unwanted features. For instance, the processing unit can be arranged to identify the centre line of the road,
the processing unit relates the position of the centre line with the position of the vehicle and can dependent upon the
result of the analysis, initiate an action. Such an action can be a voice alert telling the driver to steer the vehicle to a
safe position, initiate alert light signals to other drivers, correct the steering of the vehicle directly, or the like. Any action
is possible within the boundaries of the present invention.
[0017] To secure the functionality of such a system from being blocked by ice, frost, snow, condensation, moisture or
the like, a window according to the present invention is very advantageous. As shown in figure 2, the window 1 comprises
an interior and an exterior side 1 a, 1 b, a first and a second edge 2, 3 and an upper and a lower edge 4, 5. When the
window 1 is mounted on a vehicle, the interior side 1 a of the window 1 is intended to be facing towards the interior of
the vehicle while the exterior side 1 b of the window 1, is intended to face away from the interior of the vehicle. The
imaging device 10 is arranged on the interior side 1 a of the window 1 in the near proximity of the upper edge 4 of the
window 1. The image device 10 receives the image through a viewing area 11 on the window. The viewing area 11 is
the area through which the projected image is received by the imaging device through the window, i.e. the area through
which the imaging device sees an object through the window. The viewing area 11 comprises a first and a second edge
12, 13 and an upper and a lower edge 14, 15.
[0018] The terms upper and lower are relative terms and should be related to a vehicle positioned on its wheels (if
present) in a normal and a ready to use fashion. In this sense the upper edge 13 of the viewing area 11 is intended to
be closer to the roof of the vehicle while the lower edge 14 of the viewing area 11 is intended to be closer to the ground.
[0019] The window 1 has a centre line 6 which extends vertically between the upper and lower edges 14, 15 of the
window 1. The window 1 has substantially mirror symmetry about the centre line 6. As mentioned the imaging device
10 is arranged on the interior side 1 a of the window 1 in the near proximity of the upper edge 4 of the window 1. It is
further arranged so that the centre line 6 crosses the centre of the viewing area 11 in a vertical manner between the
upper and lower edge 14, 15 of the viewing area 11. The window 1 and the viewing area 11 is provided with a resistance
heating element to keep the at least the viewing area 11 free from ice and moisture.
[0020] Figure 3 shows the present invention in the form of parts of a window 1, an imaging device 10 and a resistance
heating element 20, with a view straight into the imaging device 10. As can be seen the window 1 is only partly illustrated
for clarity reasons. The imaging device 10 is equipped with a lens 16. Arranged in a tray like configuration to the lens is
a glare protection device 17, to prevent unwanted light reflections to enter the lens. The viewing area 11 is illustrated
as a dotted line which in this embodiment of the present invention substantially corresponds to the form of the glare
protection device 30. A resistance heating element 20 in the form of a silver and cupper based conducting wire 21
extends across the viewing area 11 along an arc shaped path between the first and second side 12, 13 of the viewing
area 11.
[0021] The arc shaped path along which the resistance heating element 20 extends is equal or less than a half wave
length. This feature minimizes the amount of possible glare points along the resistance heating element 20. In practice
only one glare point per crossing point is achieved in this way while still maintaining a form on the resistance heating
element which minimizes the risk of the imaging device and its connected sensor device to miss interpret the resistance
heating element as being a part of the image captured by the imaging device and thereby to also to miss interpret the
resistance heating element as an object which requires an analysis.
[0022] In figure 3 the arc shaped paths can be seen with a base B and a point P wherein the point P points towards
the lower edge 15 of the viewing area 11 and the base B is arranged towards the upper edge 14 of the viewing area 11,
however in an alternatively embodiment of the present invention, the point P of the arc shapes paths can point towards
the upper side 14 of the viewing area 11 and the base B towards the lower edge 15 of the viewing area 11.
[0023] Figure 4 shows the embodiment of the present invention shown in figure 3 in perspective. As can be seen the
window 1 is only partly illustrated for clarity reasons. The viewing area 11 is shown with dotted lines and is for clarity
reasons illustrated slightly displaced with respect to the conducting wire 21. The glare protection device 17 which is
substantially a tray like configuration comprises an opening 30 at one end at which the imaging device 10 is arranged.
From the opening 30 of the glare protection device are a first and a second side wall 31, 32 arranged on either side of
a bottom 30, the first and the second side wall extends from the opening 30 and merges with the bottom 33 of the glare
protection device 17 at the far end of the glare protection device 17 opposite the opening 30. The configuration of the
glare protection device 17 permits the glare protection device 17 to be attached to the interior side of a window, preferably
so that the imaging device is arranged with an angle between 2-10 ° more preferably between 2-6 °, with respect to a
horizontal plane. The glare protection device 17 prevents unwanted sun reflections to enter the imaging device, it further
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enables a quick and easy assembly of the imaging device with the window and the vehicle.
[0024] In one embodiment of the present invention the glare protection device 17 substantially defines the viewing
area 11, this is advantageous because unwanted sun reflection is reduced to a minimum.
[0025] Turning to figure 5, figure 5 shows an embodiment in which the conducting wire 21 starts at the upper side 14
of the viewing area 11 along a first arc shaped 22 path across the viewing area, the first arc shaped path 22 has a radius
R1. The first arc shaped path diverges into a path substantially parallel with the first and second edge 12, 13 of the
viewing area outside the viewing area 11 to thereafter return back across the viewing area 11 along a second arc shaped
path 23 with a radius R2, and so forth. The third arc shaped path 24 exhibit a radius R3, the forth arc shaped path a
radius R4, the fifth arc shaped path a radius R5, the sixth arc shaped path a radius R6, etc. Generally the radius R2,
which defines the second arc shaped path close to the upper edge 14 of the viewing area 11, is less than the subsequent
radius R3 of the subsequent arc shaped path 24. But as is shown in figure 4, the first radius R1 is substantially equal to
the second radius R2. Hence in a preferred embodiment of the present invention the relationship between the radius
are R1=R2<R3<R4<R4<R5<R6. In the shown embodiment of the present invention the arc shaped path Vs radius is
given in table 1.

[0026] The resistance heating element 20, and specifically the conducting wire 21, is preferably made of silver and
cupper based material with a thickness of about 0.1-0.5 mm, preferably between 0.2-0.4 mm.
[0027] The resistance heating element 20 is naturally connected to the vehicle electrical system when assembled with
a vehicle. Such a connection is conventional and do not need to be described in greater detail.

Claims

1. An electrically heated window (1), comprising a first and a second side (1 a, 1 b), intended to be fitted with an imaging
device (10) which views an object to be imaged through a viewing area (11) of the window (1),
said viewing area (11) of said window (1) comprises a first and a second edge (12, 13) and an upper and a lower
edge (14, 15),
said window (1) comprises a resistance heating element (20) comprising a first and a second electrical connection
means for connection to an electrical supply, and at least one conducting wire (21) extending between said first and
second electrical connection means,
said at least one conducting wire (21) extends across said viewing area (11),
characterized in
that said at least one conducting wire (21) extends across said viewing area (21) a plurality of times along an arc
shaped path (22, 23, 24, 25, 26, 27), said arc shaped path being equal or less than a half wavelength.

2. The electrically heated window according to claim 1, characterized in that said arc shaped path (22, 23, 24, 25,
26, 27) comprises a form with a radius (R1, R2, R3, R4, R5, R6) between 20-200 mm, preferably 30-150 mm, even
more preferably 30-125 mm, most preferred 35-100 mm.

3. The electrically heated window according to claim 2, characterized in that at least 2 of 3 of said radiuses (R1, R2,
R3, R4, R5, R6) are different with respect to each other.

4. The electrically heated window according to claim 3, characterized in that said arc shaped path (22, 23, 24, 25,
26, 27) comprising a subsequently equal or increasing radius towards the lower edge of the viewing area 11.

5. The electrically heated window according to claim 4, characterized in that a first arc shaped path (22) closest to

No. of arc shaped crossings (reference no. from figure 4 within brackets) Radius (mm)

1 (22) R1 = 34

2 (23) R2 = 34

3 (24) R3 = 50

4 (25) R4 = 67

5 (26) R5 = 98

6 (27) R6 = 121
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said upper edge (14) of said viewing area (11) comprises first radius (R1), subsequent second arc shaped path (23)
comprises a second radius (R2), and in that the subsequent following arc shaped paths wherein at least; a third
arc shaped path (24) comprises a third radius (R3), a forth arc shaped path (25) comprises a forth radius (R4), and
in that only said first radius and said second radius (R1, R2) are substantially equal.

6. The electrically heated window according to any preceding claims, characterized in that the conducting wire (21)
crosses said viewing area (11) between 4-20 times.

7. The electrically heated window according to any preceding claims, characterized in that at least some of said arc
shaped paths (22, 23, 24, 25, 26, 27) comprises a base (B) and a point (P) and in that said point faces towards
said lower edge (15) of said viewing area (11) and in that said base (B) faces towards said upper edge (14) of said
viewing area (11).

8. The electrically heated window according to claim 7, characterized in that all of said arc shaped paths (22, 23, 24,
25, 26, 27) comprises a base (B) and a point (P) and in that said points faces towards said lower edge (15) of said
viewing area (11) and in that said bases (B) faces towards said upper edge (14) of said viewing area (11).

9. The electrically heated window according to any preceding claims, characterized in that said conducting wire (21)
is arranged on said first side (1 a) of said window.

10. The electrically heated window according to any preceding claims, characterized in that said arc shaped path (22,
23, 24, 25, 26, 27) extends between and past said first and second edge (12, 13) of said viewing area (11).

11. The electrically heated window according to any preceding claims, characterized in that said viewing area comprises
a virtual vertical centre line (6) and in that said arc shaped paths (22, 23, 24, 25, 26, 27) are arranged symmetrically
with respect said vertical centre line (6).

12. The electrically heated window according to any preceding claims, characterized in that said conducting wire (21)
is 0.1-0.5 mm thick within said viewing area.

13. The electrically heated window according to any preceding claims, characterized in that said window comprises
a second resistance heating element.

14. The electrically heated window according to any preceding claims, characterized in that at least some of said arc
shaped paths (22, 23, 24, 25, 26, 27) comprises a base (B) and a point (P) and in that said point faces towards
said upper edge (14) of said viewing area (11) and in that said base (B) faces towards said lower edge (15) of said
viewing area (11).

15. The electrically heated window according to claim 13, characterized in that all said arc shaped paths comprises
a base (B) and a point (P) and in that said points faces towards said upper edge (14) of said viewing area (11) and
in that said bases (B) faces towards said lower edge (15) of said viewing area (11).

16. The electrically heated window according to claims 7 and 13, characterized in that said conducting wire and said
arc shaped path forms a spiral pattern.

17. A vehicle comprising an electrically heated window according to any preceding claims, said vehicle further comprises
an imaging device arranged in working cooperation with said resistance heating element.



EP 2 071 901 A1

7



EP 2 071 901 A1

8



EP 2 071 901 A1

9



EP 2 071 901 A1

10



EP 2 071 901 A1

11



EP 2 071 901 A1

12

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• EP 1605729 A2 [0004]


	bibliography
	description
	claims
	drawings
	search report

